temple with small cutaneous telangiectasia over the same area, but they did not extend beyond the midline. She exhibited a mild exophthalmos and also moderately dilated bulbar conjunctival vessels of the right eye. Bruit was loudly heard over all the parts of her right frontal and temporal areas. Her right fundus photograph demonstrated typical arteriovenous malformation of the retina which completely obscured the optic disc ( Fig. 1) and vision of her right eye was almost lost. She showed gaze-fixed nystagmus to the right and upward. Dysarthria was evident and deglutition was moderately disturbed. She showed spastic left hemiparesis with positive Babinski sign on the left. All sensations were reduced on the left side of the body except for the face where they were impaired on the right side. Lumbar spinal tap revealed watery clear CSF with no pleocytosis and normal Queckenstedt's sign. Approximately 5 days after admission, she regained clear consciousness and dysarthria slightly improved, but deglutition was still moderately disturbed. About 2 weeks after admission, she was able to sit on the bed for a while and dysarthria improved greatly. Almost I month after admission, she was able to walk with an aid. When she was discharged from the hospital after 5 weeks stay, she was able to walk by herself although her gait was still clumsy and her left spastic hemiparesis, especially of her left thumb and fingers, was still present.
Past History
She first noticed right exophthalmos with bulbar conjunctival hyperemia and cutaneous venous engorgement in the area of her right forehead at approximately 9 years of age. At age 10 years, she underwent right common carotid ligation in the neck in another hospital and the surgery was effective to reduce her symptoms for a while. Since about 14 years of age, however, left spastic hemiparesis developed gradually, right exophthalmos with venous engorgement on the right forehead recurred and the right visual acuity and her intelligence deteriorated. She neither experienced epileptic seizures nor cerebral ischemic attacks. Her familial history was non-contributory.
Laboratory Findings
Hematocrit was 37 %, hemoglobulin 12 .2 gm % and red blood cell count was 3.8 million per cu mm. Her hypothalamo-hypophyseal hormonal function and other routine laboratory tests were all in the normal range. Electroencephalogram displayed slight but diffuse cerebral dysfunction. Electrocardiogram was normal and she did not show cardiomegaly on plain chest film.
Radiology
Roentgenogram of the skull showed dilated deep vascular grooves on the right fronto. parietal area. Right optic canal was not enlarged.
A selective internal carotid arteriogram was performed on the right by direct percutaneous puncture distal to the previous carotid ligation, It showed a remarkably dilated right internal carotid artery and a trunk of the middle cerebral artery. Extensive arteriovenous malformation involving the retina, optic pathway, sellar region, hypothalamus, entire basal ganglia and thalamic region were visualized and this was mainly fed by dilated lenticulostriate arteries and enormously developed and dilated branches from the insular portion of the right middle cerebral artery. This arteriovenous malforma. tion was drained mostly by the internal cerebral vein, right thalamostriate vein, basal vein , middle cerebral vein, cavernous sinus, vein in the frontal base, ascending frontal and parietal veins which were all dilated extraordinarily (Fig. 2a, b) (Fig. 3a, b) .
A saccular aneurysm-like shadow was seen on the right carotid siphon (Fig. 4) .
The anterior cerebral artery was not filled from this side. Left common carotid arteriogram revealed moderately dilated internal carotid artery and also an azygos pericallosal artery. The arteriovenous malformation was also supplied from the left carotid artery (Fig. 5) .
Vertebral arteriogram demonstrated megadolicho-basilar artery.
The dilated right posterior cerebral artery and thalamoperforators sent off many feeders to the conglomerated arteriovenous malformation occupying the posterior portion of the thalamus and the upper brain stem (Fig. 6) .
Brachial arteriogram revealed a dilated innominate artery and the previously occluded common carotid artery . The right inferior thyroid artery, the ascending cervical arteries and the cervical profund artery were all dilated and tortuous and they made as abnormal vascular network in the mandibular and maxillar regions (Fig . 7) . The left inferior thyroid artery and possibly the right superior thyroid artery, both dilated , were making a crossing anastomotic channel in the anterior portion of the neck through which the right carotid artery was visualized distal to the occlusion (Fig. 8) .
Pyelogram on both sides taken during carotid arteriography showed no abnormalities, such as polycystic kidney.
Comments
Multiple arteriovenous malformations involving both the brain and the retina reported by Yates and Paine5) are a rare clinical and anatomical entity and this vascular disorder is peculiar since it is always mainly lying on one side of the face and brain although the malformation is wide and extensive. The case presented here shows a complete form of this extensive vascular abnormality which involved the retina, optic pathway, thalamus, brain stem and also the face and mandibular region all on the right side and also had mental dullness.1,6) She suddenly lost consciousness for Left inferior thyroid artery (arrow heads) and possibly the right superior thyroid artery (lower arrow) make a crossing anastomotic channel which supplies distal portions of the right internal carotid artery (upper arrows).
This incidence of epilepsy is also extraordinarily rare when compared to the results of 30-50 incidence of epileptic seizures in usual arteriovenous malformation.3) Theron et al.4) did not mention other vascular anomalies concomitant with "unilateral retinocephalic vascular malformations" in their own series or in their summarizing review of other cases. Since these extensive arteriovenous malformations arise from multiple developmental anomalies, they likely combined other types of vascular anomalies, such as a saccular aneurysm and azygos artery, which were seen in our case.2)
